Childhood is a unique stage of human lifecycle, in which a child experience critical growth and development physiologically, psychologically, and socially. For ensuring adequate growth and development, it is recommended to develop healthy dietary behaviors that results in better health status. A healthy diet is helpful for the children to reduce the risk of malnutrition in all its forms as well as protects health against many types of noncommunicable diseases, including obesity, diabetes, cardiovascular diseases, and some types of cancer.[@ref1] However, the dietary habits have changed as a result of industrialization, urbanization, and globalization. Unfortunately, poor nutritional diet (for example soft drinks, sugary snacks, sports and energy drinks) has replaced the healthy diet (for example milk, vegetables and fruit), especially among the children. The World Health Organization has showed that poor dietary behaviors have emerged as a risk towards health.[@ref1]

The consumption of softdrink and carbonated drinks is popular in the modern society. Specifically, the consumption of soft carbonated drinks is popular among school children and adolescents. It has been further evaluated that excessive consumption of carbonated soft drinks is witnessed among children (6 to 15 years old). Moreover, 97.9% of the girls and 97.3% of the boys have also reported that they consume soft drinks on weekly basis.[@ref2] Moreover, frequent/weekly consumption of sweets and chocolate were more than 95% among both boys and girls.[@ref2] Similarly, daily candy/chocolate consumption was 37% for male and 52% for female Saudi adolescents.[@ref3] It has been reported that the increased consumption of sweets and carbonated drinks among male school children (10-14 years) in Saudi Arabia consequently increased the reporting of obesity and overweight.[@ref4] Children and adolescents with higher intakes of carbonated beverages could be at increased risk of metabolic syndrome, abdominal obesity, and hypertension.[@ref5] Moreover, carbonated beverages were found to be significantly associated with waist circumference, triglyceride level, and blood pressure.[@ref6] Therefore, it has been suggested that sugar intake should be reduced throughout the life course.[@ref7]

Consumption of energy drinks is prevalent among adolescents with the growing market of energy drinks.[@ref8] In a review study, it has been reported that energy drinks are consumed by 30% to 50% school aged children.[@ref9] The consumption of energy drinks increases the risk of caffeine overdose and toxicity among children and teenagers.[@ref9],[@ref10] Moreover, it has been reported that high density sugar beverages consumption has increased dramatically in the United States, in parallel with the epidemic of type 2 diabetes, overweight, and obesity.[@ref11] Energy drinks are commonly available in Saudi market. However, the data regarding consuming energy drinks among school children is extremely rare.

The aim of nutritional assessment in childhood is to identify unhealthy dietary behaviors and their negative outcomes and correlates. Limited data is present regarding the consumption of sweets, carbonated-soft beverages, and energy drinks among children in Saudi Arabia. Therefore, this study has aimed to address the gap in previous literature and to increase awareness about the consumption of sweets, carbonated beverages and energy drinks and their associations among school children in Baha city, Saudi Arabia.

Methods {#sec1-2}
=======

Study setting and sampling procedure {#sec2-1}
------------------------------------

A random sample of 725 school children was recruited, aged 7 to 12 years, from 10 primary schools of Al-Baha city, Saudi Arabia in 2013. The study was conducted among elementary schools, using multi-stage probability proportional to size sampling technique. This cross-sectional study was carried out to evaluate the consumptions of sweet products, carbonated beverages, and energy drinks among children. An ethical approval was obtained from research review board, and administrative permission was taken from the Ministry of Education.

Data collection {#sec2-2}
---------------

Literature searches were conducted with PubMed and Google Scholar to find similar studies. The assessment of daily consumptions of sweets, carbonated beverages and energy drinks was investigated using food frequency questionnaire (FFQ) of the food type inquiring only about frequencies without specification to portion size. The 6 response categories were: never/seldom, sometimes during the weekdays, one time per day, 2 times per day, 3 to 4 times per day, and 5 serving or more per day. The responses were dichotomized for further regression analyses to daily consumption (namely 1 or more a day) versus no daily consumption (namely never/not daily). Body mass index (BMI) was calculated using the equation BMI = (weight \[kg\]/height \[m^2^\]).

The questionnaire was pretested through a pilot study, which was performed among 32 school children of the similar age as the main study participants. It has been found that the Saudi children were not aware of their family socioeconomic status; such as their parents' education level and family income, which limit the analyses.

The aim and the importance of the study were explained to students. They were also informed that their contribution to the study is totally voluntary and they could quit at any moment. Questionnaire was read aloud for children to clarify the meaning of questions and to help them in filling up the questionnaire. Questionnaire was administered and collected in classrooms during regular class time; thus, it took approximately 30 to 45 minutes. Students were assured that the information would remain confidential and anonymous; thus, they were encouraged to be honest in their answers. Moreover, privacy was ensured, and school staff was asked to not enter the classrooms, where the children filled the questionnaire, aiming to prevent the tendency in the favor of socially acceptable behavior. The participants were encouraged to approach the examiner, whenever they needed clarification at any issue. All students in the selected schools have the similar chances to be included in the study.

Statistical analysis {#sec2-3}
--------------------

The data has been analyzed using SPSS Statistics for Windows, Version 22.0 (Armonk, NY: IBM Corp.). Chi-square test was used to determine association of students' age with regards to sweets, soft-carbonated, and energy drinks consumptions. Moreover, binary regression analysis for daily consumptions of sweets, carbonated beverages and energy drinks was performed to investigate its associations with certain dietary behaviors; such as, consuming high fat food, fast food, and other health outcome (BMI). Odds ratios (OR) and 95% confidence interval (CI) were stated, and *p*-value of 0.05 was used as a level of statistical significance.

Results {#sec1-3}
=======

**[Table 1](#T1){ref-type="table"}** presents the age distribution of participated school children. The sample was comprised of 725 children. The mean age of school children was 9.8 years (SD ± 1.6), ranged between 7-12 years old.

###### 

Age distributions of 725 school children participated in the study.
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**[Table 2](#T2){ref-type="table"}** shows that 63.4% of the children never or rarely consumed sweets products during the week, and only 26.1% of the children reported consuming sweets products at least once daily. Approximately 56.3% of the children consumed soft drinks weekly; whereas, 17.1% were daily consumers. Weekly consumption of energy drinks were reported by 21.9% of the children, and by 4.3% as a daily users.

###### 

Distributions of sweets products, soft and energy drinks consumption among school children.
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The association between age and frequency of sweets products, carbonated soft-beverages, and energy drinks daily consumption was calculated by Chi-square test (**[Table 3](#T3){ref-type="table"}**). **[Table 3](#T3){ref-type="table"}** shows that the daily consumption of sweets (*p*=0.018) and soft drinks (*p*=0.017) were more prevalent among older age. Moreover, the daily consumption of energy drinks tends to increase with an increase in children age, since 2.2% of the 7-8 year children, 6.3% of the 9-10 year and 3.6% of the 11-12 years were daily users, but the deference was not significant (*p*=0.083).

###### 

Distributions and association of sweet foods, soft drink, and energy drinks consumption with regard to children's age-specific.
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**[Table 4](#T4){ref-type="table"}** represents the binary logistic regression analyses of unhealthy food groups, associated with many dietary behaviors. The analyses showed that consuming sweet foods daily was positively associated with increased child's age (OR=1.5, 95% CI: 1.1-2.1, *p*=0.035), consuming soft drinks (OR= 3.4, 95% CI: 2.2-5.2, *p*\<0.001), energy drinks consumption (OR= 2.5, 95% CI: 1.1-5.4, *p*=0.029), and eating high fat food (OR= 1.6, 95% CI: 1.1-2.4, *p*=0.023) on daily basis. On the contrary, it was inversely associated with children body mass index (BMI) (OR= 0.9, 95% CI: 0.8-0.9, *p*=0.001). Moreover, the daily consumption of carbonated beverages was positively associated with consuming energy drinks daily (OR= 9.0, 95% CI: 4.0-21.0, *p*\<0.001).

###### 

Regression analyses of daily consumption of sweet foods, carbonated drinks and energy drinks with regards to their correlates among children.
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Discussion {#sec1-4}
==========

The current cross-sectional questionnaire survey was conducted with the aim of assessing the consumption of sweets, soft-carbonated, and energy drinks along with their correlation among Saudi school children. This study revealed that energy drinks, at early age, is far worrying. The consumption of energy drinks may increase the possibility of caffeine overdose and toxicity among children and teenagers.[@ref10] In this study, weekly and daily consumers of energy drinks were reported to be 26.2% of total school children. The results of this study provided an evidence that the consumption of energy drinks is common among younger population in Saudi Arabia. Similarly, it has been reported that 45% of school children, aged 12 to 19 years, consumed energy drinks in Saudi Arabia.[@ref11] At the same time, it has been reported that the frequent consumption of energy drinks was reported by 16% of the students among high school students.[@ref8] In a review study, the consumption of energy drinks was reported to be 30% to 50% by adolescents and young adults.[@ref9] It may strongly indicate that energy drinks consumption tends to increase as age increases, which highlighted the importance of this study and the need to tackle unhealthy behavior among school children. Such findings would serve as a baseline for future studies related to energy drinks consumption among children in Saudi Arabia and Arab Gulf countries. The most common reasons for consuming energy drinks were friends, taste, curiosity, boosting energy, and advertisement.[@ref12],[@ref13]

The findings have also indicated higher consumption of sweets products and sweetened-carbonated soft drinks among children, suggesting a trend towards sugar-rich foods among children. In this study, it is evident that sweet products and sweetened carbonated beverages were regularly consumed by most Saudi children. In line with that, it has been reported that unhealthy dietary choices; such as, sweet food consumption and sweetened beverages were most often consumed among school children in Saudi Arabia.[@ref3] Also, it has been described that carbonated drinks are the major types of sweetened beverages, consumed by the school children.[@ref11] Similarly, it has been also reported that the consumption of sugar-sweetened beverages was higher among older versus younger children, signifying a trend towards sugar-rich foods with advancing age.[@ref14] However, it has been reported that there was a negative relationship between sweetened beverage consumption and water intake,[@ref15] which suggested future research to investigate water consumption and its determinates among Saudi population.

As represented in **[Table 4](#T4){ref-type="table"}**, unhealthy food consumptions were clustered and correlated with many outcomes. Furthermore, this study found that consuming sweets on daily basis was associated positively with consuming soft drinks daily, energy drinks, and eating high fat food. Moreover, consuming carbonated soft drinks daily was also associated positively with consuming energy drinks. Similarly, it has also been found that the consumption of sweets products was correlated significantly with consuming sweetened-soft drinks, energy drinks, and fast food in Saudi Arabia.[@ref3] Also, sweetened carbonated beverages consumption was found to be positively associated with unhealthy dietary behaviors; such as, fast food meal intake and sugar intake.[@ref14] A systematic review study reported positive associations between regular carbonated soft consumption and lower levels of exercise, high levels of TV watching, low vegetable intake, and high fast-food consumption.[@ref16] Moreover, daily carbonated soft beverages consumption was associated with eating snacks, while watching television and with regular meal consumption in a fast food restaurant.[@ref17] Such findings provided a clear evidence that unhealthy dietary behaviors are clustered among children, and their collective negative effect might be critical to children's health and to their life in future. The unhealthy dietary choices may often lead to many health and medical problems; some of which can cause permanent damage.[@ref1],[@ref5]-[@ref7],[@ref9],[@ref10],[@ref19]-[@ref23]

Also, the binary logistic analyses showed that consuming sweets on daily basis was associated positively with increased children age and negatively with children BMI. Children with lower BMI tend to consume sugar daily as compared to higher BMIs children. A negative relationship between sugar intake and BMI was reported among Saudi adolescents and elsewhere.[@ref3],[@ref24],[@ref25] One possible explanation is that people with higher BMIs may tend to avoid or consume less sugar as a method to lose some body weight.

The presented findings have important implication for public health practice. There is a co-occurrence of multiple poor dietary behaviors, which may increase the risk of chronic disease and poor health outcomes. Strategies to improve children's dietary behaviors in both the school and home environment are needed to be implemented. School-based nutrition education can make a vital contribution to healthy eating. Schools are particularly suitable for nutrition education, because they reach most children, on a regular basis, for a number of years. Therefore, progressive changes within the academic environment or educational processes may lead to the application of healthy behaviors. It has been evaluated that productive policies along with the supportive environment is associated with healthy food choices.[@ref26] Thus, school policies, promoting healthy food choices and healthier behaviors choices, are required in Saudi Arabia. To have a greater impact on children's dietary behaviors, any program implemented should include parents and family component. Parents can influence their children dietary behaviors accordingly. They are the decision makers, and can be seen as role models for their children; therefore, they should be included in any healthy lifestyle program targeting children. Numerous nutritional and behavioral studies have suggested that parental modeling and home-environmental; such as availability and accessibility factors, are associated with children nutritional behaviors.[@ref27]-[@ref30] Thus, interventions, including all the members of the family, are necessary to have a greater impact in improving children's dietary behaviors.

Study limitations {#sec2-4}
=================

There are some limitations that ought to be highlighted. Firstly, this study was conducted in 2013 and the design (cross-sectional) did not allow the establishment of causal relationship. Secondly, sweet, soft-carbonated beverages, and energy drinks were assessed by self-reported questionnaire, which might be subjected to over reporting or under-reporting. Moreover, the researcher was limited to obtain information about the socioeconomic condition of the family because of younger participants. At the same time, the factors, related with parents' education level, family dietary behaviors, and family economic status and students' dietary behaviors were not examined.

In conclusion, healthy diet is considered as an important pillar for health and education. This study revealed that a high proportion of children consumed a relatively high amount of sweets, sweetened-carbonated beverages, and energy drinks. Moreover, it is evident that unhealthy dietary behaviors were prevalent, clustered, and started at early age among Saudi children. Therefore, there is a need to prevent the unhealthy dietary behaviors among children at early years. Schools can play a significant role in enhancing students' knowledge regarding the importance of healthy diet, and influence their nutritional behaviors. Thus, Saudi Ministry of Education should play an active role in developing and promoting healthier dietary behaviors through comprehensive school-based intervention programs. Further in-depth descriptive studies are needed to provide more comprehensive understanding of children's dietary behaviors and their correlates.
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